Sex differences and estrous cycle-variations in the AF64A-induced cholinergic deficit in the rat hippocampus.
The influence of gender and stage of the estrous cycle on the levels of acetylcholine, serotonin, and noradrenaline in the hippocampus and on the susceptibility of the cholinergic septo-hippocampal pathway to the neurotoxic effect of ethylcholine aziridinium (AF64A) was investigated in the rat. Levels of acetylcholine and serotonin were consistently higher in female rats during the stage of diestrus and proestrus than in age-matched male rats (p < 0.05). Across the estrous cycle the highest levels of acetylcholine and serotonin, coinciding with the lowest levels of noradrenaline, were measured on proestrus. Eight to 10 days after the bilateral intracerebroventricular injection of a submaximal dose of AF64A (1 nmol/ventricle) the decrease of acetylcholine in hippocampus was larger in females than in male rats. The reduction of acetylcholine was most pronounced in female rats that had received submaximal doses of AF64A on proestrus (42.7 +/- 3.4%), whereas in male rats, the corresponding decrease was 25.9 +/- 5.1% (p < 0.05). At a maximal dose of AF64A (2 nmole/ventricle), the sex-specific or cycle-dependent difference in the cholinotoxicity of AF64A vanished. The dose-dependent loss of acetylcholine was associated with a secondary dose-dependent decrease in the levels of serotonin and noradrenaline, but significant differences between male and female rats or stages of estrous cycle were not apparent. The present data provide evidence that adult female rats in general, and particularly females on proestrus, are more susceptible to the neurotoxic action of submaximal doses of AF64A than age-matched male rats.